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The globose to subglobose spores of G. fragilis, as determined from
the type (K, Berkeley 1182) are 53-73 X 49-62 u and have attach-
ments 6-9(-13) u broad. The spore is separated from attached hyphae
by a septum. It has smaller spores and hyphal attachments than G.
pulvinatus, but additionally differs from that species in having a dis-
tinctly 2-layered spore wall. The outer wall is hyaline and 0.5-0.7 w
thick, and the inner wall is pale yellow and 2-2.5 u thick. Glomus frag-
ilis is known only from the type collection from Ceylon.

V. SCLEROCYSTIS Berk. & Broome, J. Linn. Soc. London 14: 137.
1875.

Type species: Sclerocystis coremioides Berk. & Broome.

Xenomyces Cesati, Atti R. Accad. Sci. Fisiche e Math. Napoli 8
(No. 4): 26. 1879.

Ackermannia Patouillard, Bul. Soc. Mycol. France 18:180. 1902.

Chlamydospores arranged side by side in a single layer, elongate, ra-
diating out from a central plexus of hyphae.

Erymorocy: Greek, sclero- (hard) and -kystis (bladder), referring
to the small, very hard, rounded sporocarps of the type species.

As a chlamydosporic genus, Sclerocystis differs from Glomus only in
having its spores arranged in a single, orderly layer around a central,
spore-free plexus. This difference may be of questionable value in sep-
aration of genera. However, it would appear to be an evolutionary ad-
vance in sporocarp morphology from Glomus, and synonymizing the two
genera would serve no useful purpose at this time.

Two of the three species found in Oregon occurred on soil around
tropical plants in a greenhouse ; since they have been previously collected
only in the tropics, subtropics, or a greenhouse they are not likely native
to the Pacific Northwest. A third species, S. rubiformis Gerdemann &
Trappe, is widely distributed in Oregon and is presumably native. Prob-
ably all Sclerocystis species form vesicular-arbuscular mycorrhizae.

KEYy TO THE SPECIES OF SCLEROCYSTIS

1. Sporocarps not enclosed in a peridium 38. S. rubiformis

1. Sporocarps enclosed in a peridium ... 2
2. Sporocarps fused together in a mat that is covered with large, thin-walled
VESTELES . rsmnsenrrmemmnisssssssn w s oy AT SRR A A s S E et m i E et s mnnomsn 40. S. dussii
2. Sporocarps single or fused in a mat, but lacking a cover of vesicles ........ 3
3. Peridium containing scattered small, globose chlamydospores (extralimital
BUBETESY). -eacormormonmmssmsmasssmosansonmssnsenssansantitnrmnesns s sssssasssssosassssnsnsoses 41. S. coccogena
3. Peridium lacking small, globose chlamydospores ................... 39. S. coremioides

38. Sclerocystis rubiformis Gerdemann & Trappe, sp. nov.
Fics. 23-25

Sporocarpia fusco-brunnea, subglobosa vel ellipsoidea, 180 X 180-375 X 675 u,
e strato chlamydosporarum uno medullam e hyphis intertextam obducente con-
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stantia, instar fructuum (e drupeolis et toro compositorum) ruborum nonnullorum.
Peridium minimum, sporis singulis interdum in reticulo tenui e hyphis arcte ap-
pressis composito partim inclusis. Chlamydosporae fusco-brunneae, obovoideae,
ellipsoideae, vel subglobosae, 37-125 X 29-86 u, poro stricto in hypham crasse
tunicatam sustentantem continuo, Sporae tunica laminata, 3-7.6 u vel prope basim
ad 13.5 p crassa, maturiorae saepe perforata et e superficie interna prominentias
perforatas efformans.

Sporocarps dark brown, subglobose to ellipsoid, 180 X 180-375 X
675 ., consisting of a single layer of chlamydospores surrounding a cen-
tral plexus of hyphae, resembling a miniature blackberry. Peridium
nearly absent, individual spores at times partially enclosed in a thin net-
work of tightly appressed hyphae. Chlamydospores dark brown, obovoid
to ellipsoid or subglobose, 37-125 X 29-86 u, with a small pore opening
into the thick-walled subtending hypha. Spore wall laminate, 3-7.6 u
thick, up to 13.5 u thick at spore base, often perforated, and often with
thick, perforated projections on the inner surface. A variable stalk-like
projection protrudes near the base of some spores.

DISTRIBUTION, HABITAT, AND SEASON: Found in Oregon and Wash-
ington in fields and orchards east of the Cascade Mountains, in dry-land
grain fields of Willamette Valley, under trees on the Oregon State Uni-
versity campus, in beach dune sands, in montane meadows in the Coast
and Cascade Ranges, and in soil from a potted Philodendron sp. Also
found in Michigan by K. Kessler and R. Blank (Trappe 3168, 3176
OSC). A similar, or perhaps identical, species, was reported by Mosse
and Bowen (1968a) to occur in New Zealand, England, and Wales.
Collected in the field throughout the year.

MYCORRHIZAL ASSOCIATIONS: Associated in the field with endomy-
corrhizae of Chamaecyparis lawsoniana, Dactylis glomerata, Fragaria vir-
giniana Duch., Hypochaeris radicatus, Lolium multiflorum, M edicago
sativa, Festuca subulata, Thuja plicata, Trifolium repens, Triticum aes-
tivum, Zea mays, and forming mycorrhizae and sporulating with Zea
mays and Lycopersicon esculentuwm in pot cultures inoculated with spo-
rocarps.

Ervymorocy: Latin, rubiformis (having the form of Rubus), refer-
ring to the resemblance of sporocarps to miniature Rubus fruit.

CorrectioNs EXAMINED: TYPE: OREGON—Benton Co.: Oregon
State University campus, near the southeastern corner of the Forestry
Sciences Laboratory parking lot, from around roots of Trifolium repens
and various grasses by wet-sieving and decanting, 19 August, 1969,
Trappe 2108 (OSC). PARATYPES: OREGON—Benton Co.:
Trappe 1988 (OSC) ; leg. Iwan Ho, Trappe 2150, 2153, 2204, 2217,
2219, 2222, 2536, 2556 (all OSC). Coos Co.: leg. C. Maser, Trappe 3203
(OSC). Deschutes Co.: leg. Iwan Ho, Trappe 3222 (OSC). Grant
Co.: leg. Twan Ho, Trappe 3259 (OSC). Klamath Co.: leg. Twan Ho,
Trappe 2874 (OSC). Lane Co.: leg. Twan Ho, Trappe 2588 (OSC).
WASHINGTON—Chelan Co.: leg. W. Fisher and C. Stevens, Trappe
2920 (OSC). King Co.: leg. Iwan Ho, Trappe 3141 (OSC).
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Fies. 23-25.
Sporocarps, X 50.

Sporocarps and chlamydospores of Sclerocystis rubiformis.
24-25. Chlamydospores, X 625.

23.
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Sporocarps of S. rubiformis closely resemble those formed by S. co-
remioides. They are easily distinguished by the near absence of a perid-
ium in S. rubiformis.

39. Sclerocystis coremioides Berk. & Broome, J. Linn. Soc. London
14: 137. 1875. Fic. 26

—=Xenomyces ochraceus Cesati, Atti R. Acad. Sci. Fische e Math.
Napoli 8(No. 4): 26. 1879.

=Sphaerocreas javanicum von Hohn., Sitzungsber, Kaiserl. Akad.
Wiss. Wein Math.—Naturwiss. KI. Abt. I. 117: 1014. 1908.

=Endogone minutissima Beeli, Bull. Soc. Roy. Belg. 56: 57.
1923.

Sporocarps 340-600 . broad, subglobose to pulvinate, flattened at
base, at times borne on a short stalk up to 100 p broad, white when im-
mature, becoming tan to dull brown when fully mature, gregarious in
mats containing large numbers of sporocarps fused together laterally and
one above the other to about 4 sporocarps thick. Peridium 20-70 u
thick, of interwoven hyphae. Chlamydospores 50-86(-102) X 35-52
(-82) m, obovoid-ellipsoid to oblong-ellipsoid, often but not always cut
off from subtending hyphae by septa just below spore base, arranged in
a single layer, tightly grouped in a hemisphere around a central plexus
of hyphae. Spores absent at base of sporocarp. Chlamydospore wall
up to 4 w thick at base and 2 w thick at apex, brown. Forming vesicu-
lar-arbuscular mycorrhizae.

DISTRIBUTION, HABITAT, AND SEASON: Known in the Pacific North-
west only from the botany greenhouse of Oregon State University at
Corvallis, where it fruits abundantly on the surface of soil and organic
matter of pots of tropical and subtropical plants throughout the year.
Probably introduced, having otherwise been reported only from the South
Pacific tropics (e.g. Thaxter, 1922 ; Boedijn, 1935) and, recently, from
Florida (Schenck and Hinson, 1971).

MYCORRHIZAL ASSOCIATIONS: Vesicular-arbuscular mycorrhizae
formed on Zea mays inoculated with sporocarps collected from a potted
Musa sp. Sporocarps also formed in pots of these presumably mycor-
rhizal hosts: Aglaonema sp., Allamanda schottii Pohl, Crinum wmoorei
Hook., Ficus pandurata Hort., Hedychium sp., Maranta leuconeura
Morr., Musa sp., Nerium sp., Plectranthus sp., Polyscias balfouriana
Bailey, Schefflera sp.

Ervymorocy: Greek, coremioides (resembling a broom); Berkeley
and Broome did not indicate why this name was chosen and their intent
is now obscure.

CoLLEcTIONS EXAMINED: OREGON-—Benton Co.: Trappe 2049,
2080, 2123, 2125, 2126, 2127, 2128, 2130, 2131, 2135, 2136, 2137, 2138
(OSLC),

Endogone minutissima proved, from our examination of the type
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(BR, Beeli 93), to be typical S. coremioides. It was collected in the
Botanical Garden at Brussels from organic matter. Like the Oregon
collections, it was probably imported on roots of plants from the tropics.

40. Sclerocystis dussii (Pat.) von Hohn., Sitzungsber. Kaiserl. Akad.
Wiss. Wien Math.-Naturwiss. KI. Abt. I. 119: 399. 1910.
Fic. 27

=Ackermannia dussii Pat., Bull. Soc. Mycol. France 18 : 180-181.

1902.

=Sphaerocreas dussii (Pat.) von Hohn., Sitzungsber. Kaiserl.
Akad. Wiss. Wien Math-Naturwiss. KI. Abt. 1. 118: 401.
1909.

Sporocarps 263-540 p broad, subglobose to hemispheric, pulvinate,
or pyriform, single to fused together laterally and vertically to a depth
of 3 or 4, forming a tuberculate crust on soil surface; whitish when
young, becoming tan by maturity or where bruised; upper surface of
crust covered with thin-walled vesicles up to 340 X 77 u, globose when
young, becoming obovoid to ellipsoid to clavate or broadly clavate and
rounded at the tip, at times constricted near middle, collapsing when
dried. Peridium of individual sporocarps 20-60 w thick, composed of
thick-walled interwoven hyphae. Chlamydospores 50-80 X 32-54 pu,
obovate to clavate, ellipsoid or oblong-ellipsoid, cut off from subtending
hyphae by septa just below spore bases, tightly grouped in a single layer
in a hemisphere around a central plexus of hyphae. Spores absent at
sporocarp base. Chlamydospore wall up to 3 w thick at base and 2 w at
apex, brown. Odor of fresh specimens distinctly of fish (very notice-
able when kept moist in closed container).

DISTRIBUTION, HABITAT, AND SEASON: Known in the Pacific North-
west only from the botany greenhouse of Oregon State University at
Corvallis, where it fruits abundantly on the soil surface, often among
mosses, of pots of tropical and subtropical plants throughout the year.
Probably introduced, having otherwise been reported only from the
Caribbean area | Thaxter, 1922 ; Martin, 1939, as Sclerocystis coccogena
(Pat.) von Hohn.].

MYCORRHIZAL ASSOCIATIONS: Fruiting on soil of pots of these pre-
sumed mycorrhizal hosts: Heliconia bihai Linn., Hibiscus rosa-sinensis
Linn., Philodendron sp., Plectranthus sp., and Schefflera spp.

Erymorocy: Named in honor of R. P. Duss, the collector of the type.

CoLLEcTIONS EXAMINED: OREGON—Benton Co.: Trappe 2084,
2119, 2122, 2129, 2132, 2134, 2139 (OSC).

The Oregon collections of . dussii are identical to Duss's collection
211 and 616 in the Patouillard Herbarium (FH). Thaxter (1922) ex-
pressed doubt that the species was distinct from S. coremioides, largely
on the basis that he could not observe large vesicles on the surface of
sporocarps as described by Patouillard. Indeed, Thaxter’s illustrations
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If1Gs. 26-28. Sporocarps of Sclerocystis and  Modicella.  26. Sclerocysiis
coremitoides, X 6.8, 27. .\‘['/l"'tH'j.:\'ll-.\‘ dussit, X ca. 16. 28. S[ml%u';ll‘]m of Modicella
malleola, view of upper-surface, X 6.0.
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do not accurately portray the vesicles. The vesicles collapse upon dry-
ing, and if such material is sectioned somewhat obliquely and mounted
in water or lactophenol, it can closely resemble Thaxter’s illustration.
If well preserved, dried material is mounted in 5% KOII, however, the
vesicles tend to revive to their normal shape. Our examination of fresh
specimens fully confirms Patouillard’s description. Confusion can arise
in that many or most of the large vesicles of S. dussii sometimes disap-
pear. In the case of Trappe 2119, this apparently resulted from feeding
by free-living nematodes that were abundant in the freshly collected ma-
terial.

The vesicles of S. dussii remarkably resemble those of Glomus vesic-
ulifer. In their respective genera, both species have counterparts which
they resemble very closely and which differ from them primarily in lack-
ing vesicles. Without vesicles G. vesiculifer would probably not be dis-
tinguishable from G. fasciculatus, and when vesicles are removed from
S. dussii, it closely resembles S. coremioides. The question must be
raised whether such vesicles are simply a rare stage in the life cycle of
two species. On the basis of observations in the Oregon State Univer-
sity greenhouse, S. coremioides and S. dussii appear to be distinct: they
were seldom found fruiting together in the same pot, but when this oc-
curred the colonies were distinctly separated.

EXTRALIMITAL SPECIES

41. Sclerocystis coccogena (Pat.) von Hohn., Sitzungsber. Kaiserl.
Akad. Wiss. Wien Math.-Naturwiss. KI. Abt. I. 119: 399. 1910.

=Ackermannia coccogena Pat., Bull. Soc. Mycol. France 18: 183.
1902.
=Sphaerocreas coccogena (Pat.) von Hohn., Sitzungsber.
Kaiserl. Akad. Wiss. Wien Math.-Naturwiss. KI. Abt. I.
118: 401. 1909.

See Thaxter (1922) for a description of this species, known only
from the type collection from the Caribbean Island of Martinique. It
differs from other Sclerocystis spp. in having small, globose chlamydo-
spores scattered in and on the peridium. Martin (1939) also reported
S. coccogena from Columbia (Martin 3609—BPI, FH, and NY) ; our
examination of this collection showed it to be S. dussii.

VI. MODICELLA Kanouse, Mycologia 28: 60. 1936.

Type species: Endogone malleola Harkn.
Endogone p. p.

Sporocarps epigeous or hypogeous, firm, consisting only of sporangia
and hyphae. Sporangia terminal on hyphae, thin-walled, hyaline, lack-
ing a columella. Sporangiospores smooth, hyaline, ellipsoid.
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Erymorocy: Latin, modicellus (small size), referring to the small
sporocarps of the type species.

Kanouse (1936) described the genus Modicella for the sporangial
Endogone species and E. malleola was designated as the type; however,
the formal transfer of species into the new genus was not made. Modi-
cella species produce sporangia in small compact epigeous sporocarps.
No other type of fruiting has been observed. The sporangia lack col-
umellae, suggesting a relationship with the Mortierellaceae (Thaxter,
1922; Walker, 1923), and Kanouse tentatively placed Modicella in the
Mortierellaceae. We have followed Thaxter in retaining the sporangial
species within the Endogonaceae but without any great conviction that
they are closely related to the other species. Until more information is
available, we believe little is gained by transferring sporangial species
from the family. At the same time, we also question the supposition that
the sporangial species necessarily provide evidence for a relationship of
other Endogonaceae to the Mortierellaceae.

Walker (1923) obtained M. malleola in pure culture but was unable
to obtain any kind of fruiting. Masses of moniliform cells somewhat
resembling sporocarps were produced on agar media but sporangia never
developed within them. There is no evidence whether Modicella species
form mycorrhizae.

KEY TO TiE SPECIES OF MODICELLA

1. Sporangia 55-118 X 50-91 u; spores 7-17 p long .oooooeeneo.. 42. M. malleola
1. Sporangia rarely exceeding 60 w; spores 12-30(-38) u long (extralimital
SPECIES ) ittt eaie e e e e e e e e e e e e e e em e ee e e e am e e eaaeeas s e nae e 43. M. reniformis

42. Modicella malleola (Harkn.) Gerdemann & Trappe, comb. nov.
FF16. 28
=Endogone malleola Harkn,, Proc. Cal. Acad. Sci. Ser. 3, 1:
280. 1899.

—=Endogone torrendii Bres. in Torrend, Broteria 11: 101. 1913.

’

Sporocarps 2-5 mm broad, globose to subglobose or pulvinate, smooth
to slightly lobed, indented at base, hard ; white, drying to pale, dirty yel-
low. Peridium absent. Iower portion of sporocarp consisting of hy-
phae which radiate from the base; upper portion, of sporangia.
Sporangia 55-118 X 50-91 u, globese to subglobose, ellipsoid, or irreg-
ular, hyaline, thin-walled, terminal on hyphae 8-12 p diam, compressed
tightly together. Spores 7-17 u long, subglobose to ellipsoid but dis-
tinctly subangular from mutual pressure, hyaline, thin-walled, coherent
in clusters when forced out of sporangia. Odor of fresh specimens dis-
tinctly of onions (perceptible when kept moist for awhile in a closed con-
tainer).

DISTRIBUTION, HABITAT, AND SEASON: Known from northwestern
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Washington, the Willamette Valley and coast of Oregon, and coastal
California in stands of Quercus, Pseudotsuga, Sequoia, or mixed forests.
Epigeous on bark or among mosses or hypogeous under moss or litter ;
mostly collected in April and May, but also found in November. Also
reported from Nebraska (Walker, 1923), Europe and New Zealand
(Thaxter, 1922).

MyCOrRRHIZAL ASSOCIATIONS: Unknown, but often fruiting in the
complete absence of endomycorrhizal hosts.

Ervymorocy: Latin, malleolus (a small mallet) ; Harkness's intent in
use of this epithet is unknown, but it possibly refers to the sporangia with
attached hyphae, which in his illustration could be thought to appear
mallet-like.

CorrLEcTioNSs EXAMINED: CALIFORNIA—Marin Co.: N. L. Gard-
ner 169 (UC 1273111). OREGON-—Benton Co.: Trappe 2615, 2616,
2649 (OSC). Coos Co.: Trappe 2708, 2709 (OSC). Curry Co.:
Trappe 2712 (OSC). Linn Co.: Trappe 2605 (OSC). Polk Co.:
Trappe 2648 (OSC). WASHINGTON—King Co.: Hosford 271
(CWSC, OSC).

EXTRALIMITAL SPECIES

43. Modicella reniformis (Bres.) Gerdemann & Trappe, comb. nov.

=FEndogone reniformis Bres., Hedwigia 35: 297. 1896.
=Endogone argentina Speg., An. Mus. Nac. Buenos Aires 6:
300. 1899.

See Thaxter (1922) for a description of this species, known only from
South America. Tt differs from M. malleola in having smaller sporangia
but larger sporangiospores.

VII. GLAZIELLA Berk., Vidensk. Medd. Naturh. For. Kjgbenhavn
p- 31 1879/1880 (extralimital genus).

Type species: Glaziella aurantiaca (Berk. & Curtis) Cooke.

Endogonella von Hohn., Sitzungsber. Kaiserl. Akad. Wiss. Wien
Math.-Naturwiss. KI. Abt. 1. 122: 294. 1913.

Sporocarps 1.5 to 5 em broad, hollow. Chlamydospores scattered in
the thin sporocarp walls.

Erymorocy: Named in honor of Dr. A. Glaziou.
The genus is represented only in the American, South Pacific and
East Indian tropics near beaches. Only one species is recognized.

EXTRALTMITAL SPECIES

44, Glaziella aurantiaca (Berk. & Curtis) Cooke, Grevillea 11: 83,
1883,
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=Xylaria aurantiaca Berk. & Cutris, J. Linnean Soc. 10:382.
1869.

=CGlaziella vesiculosa Berk., Vidensk. Medd. Naturh. For. Kjg-
benhavn p. 31. 1879/1880.

=Endogonella borneensis von Hohn., Sitzungsber. Kaiserl. Akad.
Wiss. Wein Math.-Naturwiss. KI. Abt. 1. 122:295. 1913.

=CGlaziella berkeleyi Lloyd, Mycol, Notes 7:1204. 1923.

Sporocarps 1.5-5 cm broad, hollow, bright orange or scarlet when
fresh, drying to pale yellow. Chlamydospores globose to ellipsoid up to
415 p, scattered in the thin sporocarp walls.

For detailed descriptions and discussions of this species see Thaxter
(1922), Boedijn (1930), and Rogers (1947).

EXCLUDED SPECIES

Endogone irregularis Szemere, Die unterirdischen Pilze des Karpaten-
beckens, Akad. Kaido, Budapest, p. 86. 1965.

The type (BP) is essentially as originally described. The “spores”
have no attachments of any kind, and no hyphae are present. It is clearly
not a member of the Endogonaceae. We could not even be sure that it
is of fungal origin.

The following species were excluded from the Endogonaceae by
Thaxter (1922) ; Endogone tozziana Sacc. & Cav., p. 326; Glaziella ab-
normis (Berk.) Cooke, G. ceramichroa (Berk. & Broome) Cooke, G.
splendens Cooke, G. sulphurea Pat., p. 338. The following were excluded
by Boedijn (1930): Glasiella bakeriana Sacc., G. cyttarioides Speg., p.
58.

MEANS OF DISPERSAL

Species of Endogonaceae, with the exception of Modicella spp., have
relatively large, heavy spores and all lack a mechanism for forcible spore
discharge. In addition, most species fruit hypogeously. Accordingly,
they are dependent on external forces for dispersal. Two means of dis-
persal are certain and a third can be hypothesized. The known means
of dispersal are (1) transplantation of host plants with mycorrhizal in-
fections and (2) physical movement of spores and sporocarps with soil.
The hypothetical means is by ingestion and subsequent defecation of
spores by animals and insects.

As indicated in “Materials and Methods,” Endogonaceae often spor-
ulate abundantly in pots containing endomycorrhizal plants transplanted
from the field. Living, mycorrhizal plants have been transported over
long distances for many centuries; the mycorrhizal fungi accompany the
host as “hitchhikers” in the roots. Undoubtedly this is the way in which
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tropical species such as Sclerocystis coremioides came to greenhouses in
Oregon and Belgium.

The abundance of spores and sporocarps of Endogonaceae in soil as-
sures that all of the agents that move soil will also transport these fungi.
Thus, they may be carried by strong wind or water, on the feet of ani-
mals, on the wheels of automobiles, agricultural or construction equip-
ment, or even the shoes of man.

Movement by ingestion and defecation by animals is still hypothetical
because viability of spores thus treated has not been tested. However,
spores of Endogonaceae are common in stomachs of several species of
small rodents (Diehl, 1939; Dowding, 1959; Whitaker, 1963 ; Harling
and McClaren, 1970 and numerous others). Mammalogists well ac-
quainted with the ecology of these rodents present evidence that they ac-
tively seek and feed upon spores of Endogonaceae (Whitaker, 1963;
Harling and McClaren, 1970) rather than ingest them accidently with
other food as proposed earlier by some mycologists (Bakerspigel, 1958b ;
Dowding, 1959).

We have examined stomach contents of three species of rodents from
the Pacific Northwest, as kindly provided by Mr. Chris Maser, Univer-
sity of Puget Sound Museum of Natural History, Tacoma, Washington,
and Dr. Milton McClaren, Simon Fraser University, Burnaby, British
Columbia. Most of the stomachs contained fungi, and many included
spores of Endogonaceae. Contents of the latter varied from a few spores
in some individuals to an estimated 80% of the total volume in one. In
most cases, spores of Endogonaceae comprised an estimated 5 to 15% of
the total stomach content volume.

The Endogonaceae ingested by these rodents included zygosporic and
chlamydosporic species. All of the species that have been identified are
known to produce sporocarps, which are probably more easily found and
ingested by animals than single spores. Western red-backed mice
Clethrionomys occidentalis californicus (Merriam) contained Endogone
flammicorona, E. lactiflua, E. pisiformis, Glomus fasciculatus, ;. macro-
carpus var. macrocarpus, G. microcarpus, G. monosporus, and Sclerocys-
tis rubiformis.  Deer mice Peromyscus maniculatus (Wagner) had
Endogone flammicorona, E. lactiflua, E. pisiformis, Glomus caledonius,
G. macrocarpus var, macrocarpus, G. microcarpus, and Sclerocystis rubi-
formis. Pacific jumping mice Zapus trinotatus Rhoads contained Endo-
gone lactiflua, Glomus fasciculatus, G. monosporus, and Sclerocystis
rubifornis.  Most individual animals contained at least 2 species of En-
dogonaceae, several had 3 or 4 species, and one deer mouse had 5. The
absence of Acaunlospora spp. and Gigaspora spp. from stomachs of ani-
mals may be meaningful in view of the fact they are not known to pro-
duce sporocarps.

For some of the mammals examined, feces as well as stomach con-
tents were available. In all cases, well-matured spores appeared to have
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passed through the digestive tract without morphological change. Hy-
phae, on the other hand, showed various stages of disintegration in
stomach contents and were generally unrecognizable in feces. Strictly
on a morphological basis, it appears that rodents digest mycelium of En-
dogonaceae but pass the spores unharmed. Hypothetically, then, ani-
mals serve as vectors for spore dispersal, but confirmation of the
hypothesis requires firm evidence on the viability of the excreted spores.

Insects may serve as spore dispersers for the Endogonaceae in the
same way as small mammals. Hansen and Ueckert (1970) reported
ingestion of fungi by crickets and grasshoppers. Some of the fungal
material was subsequently identified as spores of Endogonaceae (R. M.
Hansen, personal communication).
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the Endogonaceae. Professor D. P. Rogers, University of Illinois,
kindly prepared the Latin diagnoses.

Dr. Gerdemann devoted 6 months to sabbatical research at the For-
estry Sciences Laboratory. He is deeply grateful to the Pacific North-
west Forest and Range Experiment Station for the facilities and
equipment provided. Dr. Trappe’s participation in the research was
supported in part by National Science Foundation Grant GB-27378.
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abnormis, Glaziella, excluded species 69,

ACAULOSPORA 31, key 33.

ACKERMANNIA = SCLEROCYS-
TIS 60.

acrogena, Endogone 22.

alba, Endogone, Sclerocystis 25.

arenacea, Endogone = Glomus fascicu-
latus 51,

argentina, Endogone = Modicella reni-
formis 68.

aurantiaca, Glaziella 68, Xylaria 69.

australis, Endogone = Glomus macro-
carpus var. macrocarpus 53.

bakeriana, Glaziella, excluded species 69.

berkeleyi, Glaziella = Glaziella auran-
tiaca 69.

borealis, Glomus, Endogone 58.

borneensis, Endogonella =
aurantiaca 69.

butleri, Rhizophagites = Glomus fasci-
culatus 51.

caledonia, var. macrocarpa, Endogone =
Glomus caledonius 56.

caledonius, Glomus 56.

calospora, Gigaspora, Endogone 28.

canadensis, Glomus, Endogone 59.

ceramichroa, Glaziella, excluded species
69.

coccogena, Sclerocystis,
Ackermannia 66.

convolutus, Glomus 42.

coralloidea, Gigaspora 30.

coremioides, Sclerocystis 63.

cyttarioides, Glaziella, excluded species
69.

dussii, Sclerocystis, Sphaerocreas, Ack-
ermannia 64.

elegans, Acaulospora 34.

ENDOGONACEAE, key to genera 7.

ENDOGONE 8, key 10.

ENDOGONELLA =
68.

fasciculatus, Glomus, Endogone 51.

flammicorona, Endogone 12,

flavisporus, Glomus, Endogone 58.

fragilis, Glomus, Paurocotylis 59.

fuegianus, Glomus, Endogone 58.

fulvus, Glomus, Endogone, Paurocotylis
59.

geosporus, var.
Endogone 55.

Glaziella

Sphaerocreas,

GLAZIELLA

macrocarpus, Glomus,

75

gigantea, Gigaspora, Endogone 29.

GIGASPORA 25, key 26.

gilmorei, Gigaspora 27.

GLAZIELLA 68.

GLOMUS 36, key 38.

guttulata, Endogone = Glomus macro-
carpus var. macrocarpus 53.

heterogama, Gigaspora, Endogone 31.

incrassata, Endogone 18.

irregularis, Endogone, excluded species
69.

javanicum, Sphaerocreas = Sclerocystis
coremioides 63.

lactiflua, Endogone 11.

lactiflua, Endogone sensu Fisher, Buc-
holtz et auctt. pl. = flammicorona 12,

laevis, Acaulospora 33.

lanata, Endogone = lactiflua 11.

lignicola, Endogone = Glomus fulvus 59,

ludwigii, Endogone = pisiformis 16,

macrocarpa, Endogone = Glomus mac-
rocarpus var. macrocarpus 53.

macrocarpus, var, macrocarpus, Glomus,
Endogone 53.

malleola, Modicella, Endogone 67.

media f. macrocarpa, Endogone = Glo-
mus fasciculatus 51,

melanosporus, Glomus 46.

microcarpus, Glomus, Endogone 50.

minutissima, Endogone = Sclerocystis
coremioides 63.

MODICELLA 66, key 67.

meelleri, Endogone = Glomus fulvus 39,

monosporus, Glomus 41.

mosseae, Glomus, Endogone 40.

multiplex, Endogone 24.

neglecta, Endogone = Glomus micro-
carpus 50.

nuda, Endogone = Glomus macrocarpus
var. macrocarpus 33,

occidentalis, Endogone = pisiformis 16.

ochraceus, Xenomyces = Sclerocystis
coremioides 63.

oregonensis, Endogone 21.

pampaloniana, Endogone = Glomus
macrocarpus var. macrocarpus 53.

pisiformis, Endogone 16.

pubescens, Glomus, Endogone, Sclero-
cystis, Stigmatella, Sphaerocreas 57.

pulvinatus, Glomus, Endogone 59.

radiatus, Glomus, Endogone 46.
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reniformis, Modicella, Endogone 68.
RHIZOPHAGITES = GLLOMUS 36.
RHIZOPHAGUS = GLOMUS (?)
36.
rosea, Endogone = lactiflua 11.
rubiformis, Sclerocystis 60.
SCLEROCYSTIS 60, key 60.
SPHAEROCREAS = GLOMUS 36.
sphagnophila, Endogone = pisiformis 16.
splendens, Glaziella, excluded species 69,
STIGEOSPORIUM = GLOMUS (?)
36.
stratosa, Endogone 13.
sulphurea, Glaziella, excluded species 69.
tenebrosa, Endogone = Glomus macro-
carpus var. macrocarpus 53.
tjibodensis, Endogone = Glomus vesi-
culifer 49.

torrendii, Endogone = Modicella malle-
ola 67.

tozziana, Endogone, excluded species 69.

tuberculosa, Endogone 24.

verrucosa, Endogone 19.

versiforme, Endogone = Glomus macro-
carpus var. macrocarpus 53.

vesiculifer, Glomus, Endogone 49.

vesiculosa, Glaziella = Glaziella auran-
tiaca 69.

XENOMYCES =
60.

xylogena, Endogone, Protomyces (?) =
Endogone pisiformis 16.

zaelandica, var. fulva, Paurocotylis =
Glomus macrocarpus var. macrocar-
pus 53.

SCLEROCYSTIS





